Bupropion hydrochloride sustained release (SR) and sertraline have demonstrated antidepressant efficacy in randomized, double-blind, placebo-controlled studies in outpatients with major depressive disorder (Reimherr et al. 1990 (Reimherr et al. , 1998 Fabre et al. 1995; Croft et al. 1999; Coleman et al. 1999) . Bupropion has demonstrated comparable antidepressant efficacy to sertraline (Kavoussi et al. 1997; Croft et al. 1999; Coleman et al. 1999 ), fluoxetine (Feighner et al. 1991) , and paroxetine (Weihs et al. 2000) in outpatients with major depressive disorder. Compared with other antidepressants, bupropion SR is among the least sedating ones (American Psychiatric Association 1993) . Sertraline has established efficacy in anxiety disorders (Pfizer, Inc. 1996) , particularly in panic disorder (Sheehan 1999 ) and obsessive-compulsive disorder (Goodman 1999) . In addition, sertraline has recently received FDA-approval for the treatment of posttraumatic stress disorder (Henney 2000) .
Depression is often associated with substantial anxiety symptoms or even concomitant formal anxiety disorders. Fawcett (1997) , Clayton and colleagues (1991) , and others (e.g., Joffe et al. 1993 ) have found that significant anxiety symptoms: 1) are commonly found in major depressive disorder; 2) are associated with greater overall depressive symptom severity, and greater functional impairment; 3) are associated with greater suicide risk; and 4) may be associated with poorer treatment responses. No single antidepressant is effective for all patients (Depression Guideline Panel 1993) .
In order to choose among antidepressants, some clinicians rely on pretreatment symptom features to inform their selection of the initial medication. Some practitioners believe that matching medication side effects and presenting symptoms is a useful approach. For example, some suggest that more sedating agents are preferable in more anxious patients, whereas more activating agents might be preferred in those patients with greater psychomotor retardation (Blackwell 1987) . Alternatively, one could assume that antidepressant agents with indications for anxiety disorders (e.g., sertraline and paroxetine) might either be more effective or produce more rapid anxiolysis in depressed patients with high levels of baseline anxiety. While these beliefs are common, available evidence is strikingly unsupportive (Tyrer et al. 1980; Tollefson et al. 1994; Stokes and Holtz 1997; Simon et al. 1998) .
Bupropion SR, a norepinephrine and dopamine reuptake inhibitor (NDRI) is thought to act with no effect on serotonergic function, or affinity for postsynaptic receptors. Sertraline is a selective serotonin reuptake inhibitor (SSRI) whose mechanism of action is presumably linked to its inhibition of central nervous system (CNS) neuronal uptake of serotonin (5-HT). Some believe that 5-HT active agents (as opposed to norepinephrine active) will produce more rapid anxiolysis or will be more effective in clinically depressed patients with substantial levels of baseline anxiety.
Previously, a retrospective analysis was conducted using pooled data from two identical 8-week acute phase depression studies comparing bupropion SR, sertraline and placebo, found that pretreatment anxiety was unrelated to antidepressant response to either bupropion SR or sertraline (Rush et al. 2001 ). Furthermore, a retrospective analysis of the same 8-week acute phase dataset revealed that bupropion SR and sertraline were equivalently effective in reducing anxiety over the course of the 8-week study (Rush et al. 2000) .
The safety and antidepressant efficacy results of the present 16-week study have been published elsewhere (Kavoussi et al. 1997) , as have the findings regarding the effects of bupropion SR and sertraline on sexual functioning (Segraves et al. 2000) . The present analyses were conducted on this 16-week acute phase trial comparing bupropion SR and sertraline (Kavoussi et al. 1997; Segraves et al. 2000) . We wished to know whether the previous findings using an 8-week dataset (Rush et al. 2001; Rush et al. 2000) would pertain to a longer (16 week) acute phase trial (present data set) to answer the following questions: 1) are baseline anxiety levels associated with differential response to bupropion SR?; 2) are baseline anxiety levels associated with differential response to sertraline?; 3) do baseline anxiety levels predict differential response between bupropion SR and sertraline (i.e., do responders to bupropion SR have different levels of baseline anxiety than responders to sertraline)?; and 4) do antidepressant responders to either sertraline or bupropion SR differ in the time to the onset of clinically significant anxiety reduction?
METHODS

Study Population
This randomized, double-blind, parallel-group, multicenter study was conducted in outpatients with moderate to severe, recurrent major depressive disorder according to Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV) criteria (American Psychiatric Association 1994). The Institutional Review Board for each study site approved the protocol and written informed consent was obtained from each patient after the procedures had been fully explained. The study was carried out in accordance with the Declaration of Helsinki.
Screening and baseline medical (medical and psychiatric history, physical exam, and laboratory assessments (CBC and chemistry panels) and psychiatric assessments were performed, including a 31-item modification of the Hamilton Rating Scale for Depression (HAM-D) (Hamilton 1960 (Hamilton , 1967 , Clinical Global Impressions Scales for Severity of Illness (CGI-S) and Improvement of Illness (CGI-I) (beginning at Week 1) (Guy 1976) , and the 14-item Hamilton Rating Scale for Anxiety (HAM-A) (Hamilton 1959) . Patients enrolled in the study were required to: 1) be experiencing single or recurrent major depressive disorder as diagnosed by DSM-IV; 2) score at least 18 on the 21-item HAM-D; and 3) be suitable for treatment with bupropion SR or sertraline. Patients were randomized to receive either bupropion SR (100-300 mg/day) or sertraline (50-200 mg/day) for up to 16 weeks. Assessments of depression and anxiety were made at each clinic visit during Weeks 1, 2, 3, 4, 6, 8, 12, and 16 . Efficacy was evaluated by the 17-, 21-, and 31-item HAM-D, and the CGI-I, CGI-S, and HAM-A.
Analytic Procedures
The HAM-D 21 total score was the primary efficacy variable in this retrospective analysis. To answer questions 1 and 2 (from above), analyses of covariance (ANCOVA) were used to explain percentage change in HAM-D 21 total score from baseline to exit as a function of investigative site with baseline HAM-A and HAM-D 21 scores as covariates for patients treated with bupropion SR or sertraline. In addition, logistic regression was used to model the probability of antidepressant response (defined as у 50% reduction in baseline HAM-D 21 score) or remission (defined as final HAM-D 21 score of р 8) using terms for investigative site, baseline HAM-A score, and baseline HAM-D 21 score. To confirm the HAM-D 21 findings, 17-and 31-item HAM-D percentage change scores, along with raw change scores for the 17-, 21-, and 31-item HAM-D, were also analyzed as described above.
To determine whether responders to bupropion SR differed in baseline anxiety levels from responders to sertraline (question 3 above), ANCOVA was used to explain percentage change in HAM-D 21 total score at study exit as a function of investigative site and treatment group with baseline HAM-A and HAM-D 21 scores as covariates. Interactions between treatment group and the covariates were used to test for unequal slopes. Logistic regression was used to model the probability of response and remission with terms for investigative site, treatment group, baseline HAM-A score, baseline HAM-D 21 score, and interactions between treatment group and baseline scores.
Plots showing the relationship between baseline HAM-A score and percentage change (baseline to exit) in HAM-D 21 score were created for each treatment group. Also, patients were partitioned into quartiles using the baseline HAM-A total score and the proportions of responders and remitters by quartile were displayed for each treatment group. We also provided counts of patients with "clinically significant" changes in anxiety from baseline (defined as 2-or 3-point increases or decreases in baseline HAM-A total score) for each group, to ensure the group data did not fail to detect clinically important individual patient differences between the two treatments.
To answer question 4 above, survival analyses were used to test for differences between the two treatments in time to "clinically significant" anxiolysis (defined as a у 50% reduction in baseline HAM-A total score) for each patient. ANCOVA was used to model percentage change in HAM-D 21 score at discontinuation, with baseline HAM-A and HAM-D 21 scores as covariates for patients in each treatment group.
RESULTS
Data from 248 patients were available for efficacy evaluations. Table 1 provides the clinical and demographic features of the sample. Baseline clinical and demographic characteristics were similar between the two treatment groups. Table 2 provides symptom information at baseline and endpoint for each treatment cell. Figure 1 presents the mean HAM-D 21 last observation carried forward (LOCF) scores for both treatment groups. Baseline mean HAM-D 21 scores were 24.8 for both the bupropion SR (SD Ϯ 4.6) and sertraline (SD Ϯ 4.6) treatment groups. Mean HAM-D 21 LOCF scores at end of study were 9.3 (SD Ϯ 8.4) and 8.5 (SD Ϯ 9.0) for the bupropion SR and sertraline treatment groups, respectively. ANCOVA, using change from baseline HAM-D 21 scores, showed no statistically significant differences between bupropion SR and sertraline. Figure 2 shows the relationship between baseline Figure 3 shows the proportions of patients with response and remission in each treatment group when patients were partitioned into quartiles using the baseline HAM-A total score. Higher baseline HAM-A scores generally were associated with slightly lower remission rates for both treatment groups. In this sample, baseline HAM-A score was related to baseline HAM-D 21 score (Pearson correlation ϭ 0.62). Furthermore, analyses failed to show any statistically significant relationship between baseline anxiety level for responders or nonresponders (i.e., baseline anxiety levels were not related to whether or not patients responded to either treatment). Figure 4 presents the mean HAM-A LOCF scores for the two treatment groups. Baseline mean total HAM-A scores were 16.6 for both the bupropion SR (SD Ϯ 5.2) and sertraline (SD Ϯ 5.4) treatment groups. Mean HAM-A LOCF scores at end of study were 6.9 (SD Ϯ 5.9) and 6.5 (SD Ϯ 6.9) for the bupropion SR and sertraline groups, respectively. No statistically significant differences were observed between bupropion SR and sertraline at any time point. Approximately one-half of all patients (55% for bupropion SR; 54% for sertraline) achieved anxiolysis by week 4 ( p ϭ .48) and approximately one-half of the HAM-D 21 responders (47% for bupropion SR; 52% for sertraline) achieved anxiolysis by week 3 ( p ϭ 0.11).
At endpoint (LOCF), there was no difference between bupropion SR and sertraline in reduction from baseline in psychic anxiety ( Ϫ 7.06 Ϯ 5.14 for bupropion SR versus Ϫ 7.43 Ϯ 4.80 for sertraline) ( p ϭ .326) or in reduction from baseline in somatic anxiety ( Ϫ 2.71 Ϯ 3.03 for bupropion SR versus Ϫ 2.71 Ϯ 3.03 for bupropion SR versus Ϫ 2.71 Ϯ 3.44 for sertraline) ( p ϭ .547).
We counted the number of individuals in each treatment cell (bupropion SR and sertraline) that had reductions, no change, and increases in HAM-A baseline score at study exit using two different definitions of clinically significant HAM-A changes (2 points and 3 points different from baseline total). There was no meaningful difference between the two treatments of clinically significant change in anxiety, whether defined as an increase or decrease in HAMA total score. Furthermore, we looked at attrition in relation to each medication for those with increased HAM-A scores defined by both the 2-point and 3-point threshold. None of the subjects with increases in baseline HAM-A scores in either group completed the study (last exit at 42 days). On average, those sertralinetreated patients with increased anxiety exited at 1.7 (2-point definition) or 2.0 weeks (3-point definition). Those bupropion-SR treated patients with increased anxiety exited, on average, at 3.2 (2-point definition) or 4.0 weeks (3-point definition).
DISCUSSION
Baseline anxiety levels were not related to antidepressant response or remission rates during 16 weeks of treatment with bupropion SR or sertraline. In this study, baseline anxiety levels did not distinguish: 1) pa- tients who responded to bupropion SR from those who responded to sertraline; and 2) those who remitted with one treatment versus the other. Thus, pretreatment anxiety levels in this sample do not provide a basis for selecting between these two antidepressants for the treatment of major depressive disorder. Secondly, pretreatment anxiety levels did not distinguish either between bupropion SR responders and nonresponders, or between sertraline responders and nonresponders. However, higher baseline anxiety levels tended to be associated with very slightly lower remission rates to both treatments.
These findings agree with a previous report using a different sample comparing bupropion SR, sertraline and placebo in an 8-week acute phase trial (Rush et al. 2001) . In addition, these results generally agree with other studies, most of which have not found a relationship between baseline anxiety levels and antidepressant response to fluoxetine (Simon et al. 1998; Tollefson et al. 1994) , monoamine oxidase inhibitors (MAOIs) (Quitkin et al. 1990 ), or tricyclic antidepressants (Tyrer et al. 1980) . However, Filteau et al. (1995) did find that SSRI responders (n ϭ 28) had greater baseline anxiety/agitation levels than responders to norepinephrine reuptake inhibitors.
Furthermore, time to clinically significant anxiolysis was comparable between bupropion SR and sertraline. Again, this finding is in agreement with that of a recently completed report (Rush et al. 2000 ) using a different sample to compare bupropion SR, sertraline and placebo in an 8-week trial. A count of those patients with clinically significant increases (2-or 3-points above baseline HAM-A total score) revealed no differences between the two medications (bupropion SR: 2-3%; sertraline: 3-5%). Thus, one cannot select between these two agents based on the unsupported belief that use of one as opposed to the other leads to more rapid anxiolysis.
Several limitations pertain to this report: 1) the analyses were retrospective; 2) only outpatients were included; 3) no placebo cell was included; and 4) only patients with a primary diagnosis of major depressive disorder were included. On the other hand, the sample size was substantial. As such, the analyses should have had sufficient power to detect clinically meaningful differences. Thus, the failure to find a relationship between baseline anxiety and antidepressant effects and the failure to find a differential rate of anxiolysis were unlikely to be due to a lack of sufficient power. Furthermore, subjects in this study more likely represented patients who had moderate-to-severe depression since no placebo was present in this trial.
As suggested by the American Psychiatric Association (1993) and Depression Guideline Panel (1993) clinical practice guidelines, the present results are consistent with the notions that: 1) an empirical trial of one followed by another medication is indicated to select the most effective treatment for an individual patient; and 2) issues other than cross-sectional symptom features (e.g., short-and long-term tolerability) may play a more critical role in medication selection. Whether a switch within or out of the initial medication class chosen (e.g., from one SSRI to another, from an SSRI to bupropion SR, or from bupropion SR to an SSRI) deserves study in a randomized controlled trial. 
